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Cnoco6 npeAHa3HaqeH ana nojiyneHna MexajunwecxHx noxpwTHft Ra no- 
BepXHOCTH H3AejIMfi, B MHCTHOCTH IipH H3r0T0BJieHMH H pCMOHTe H3ACJIHS, Tpe- 
6yK>mHX repMeTHHHOCTH, nOBbimeHHOfi KOpp03HOHHOft CTOftxOCTH, XCapOCTOH- 
kocth h ffpyrifx KanecTB. Cnoco6 BKjnonaer b cc6s npeff Bapvrre jtmth ft HarpeB 
cacarroro B03,nyxa no TeMneparypu 400 — 700°C, (JjopM HpoBaHH e b CBepx3Byxo- 
bom coiuie BMCOKOCKopocTHoro B03flyiiiHoro noroxa, ycxopeHHe sthm iiotokom 
h HEHeccHHe Ha noBepxHocTb H3ACjnu nopomxoBoro MarcpHajia, npeflcraB- 
juoomero co6ofi Mexamroecxyio CMecb xepaMmecKoro Merajunraecxoro no- 
pouiKOB, npwHeM b KanecTBe MerajuiRnecxoro noponnca Hcnojn»3yioT CMecb no- 
pomxoB, no xpaftHefi Mepe, AByx MerannoB, ooth to Koropwx nopomox mmica 
b xojimecTBe 20-60% or o6mero Beca Merajunraecxoro noponnca. Hanmne b 
nopomxoBOM Marrepnane mnnca h HarpeB cacaroro B03Ayxa no yxa 3 aHHOH tcm- 
neparypu o6ecn enHBaKrr nojiyneHHe c bmcokoA npoH3BOflHxejibHOCTbK> iio- 
KpuTHft, o&naaaioinHx HH3Kofi ra3onpOHHuaeMocrbio h bbicokoK nponHoerwo 
cnenaeHHa c noAnoacxofl. 
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CIIOCOE nOJIYTCHHfl nOKPBITHH 

5 H3o6peTeHHe othochtcji k TexHOJiorHH nojiyneHna noKpMTHH Ha no- 

BepXHOCTH H3J5&JIHH, a HMCHHO K CIIOC06aM IIOJiyHeHHa nOKpUTHH C HCnOilb- 
30BaHH€M HeopraHHMecKoro nopoimca, h Moacer 6wrb Hcnojn>30BaHO b pa3- 
JUPUiblX OTpaC/MX MamHHOCTpOeHHH, B HaCTHOCTH npH H3r OTOBJieHHH H pe- 
MOHTe H 3 ACJIHH, TpeOyionuix repMeTHHHOcTH, noBMineHHOH koppo3hohhoh 

10 CTOHKOCTH, JKapOCTOHKOCTH H flpyTHX KaHeCTB. 

B HacToamee BpeMa h 3 bcctho HecicojibKO cnoco6oB ra30AHHaMHHecKO- 
ro HaH CceHiia MerrajuiHHecKHx noKpbrruH, oco6eHHOCTbio KOTOpwx aBJiaerca 
ycKopeime nacnm, CBepx3ByKOBWM ra30BUM iiotokom 6e3 Hcnojn>30BaHHa Ka- 

KHX-JIh6o TOpIOHHX ra30B HJIH XCHJOCOCTeH. 

15 HanpHMep, H3BecreH cnoco6 nojiyneHim noKpwTHH nyxeM naHecemiH 

ycKopeHHoro CBepx3ByKOBbiM ra30BbiM uotokom noponnca amoMHHHa (Abt. 
cbha> CCCP X° 1618782, kji. C 23 C 26/00). Ochobhum neflOcraTKOM 3Toro 
cnoco6a aBJiaerca HH3Kaa 3 <ti<J)eKTHBHOCTb, o6ycjioBJiemiaa TeM, hto ncnojib- 
3yiOTCH XOJIOAHbie HaCTHUbI ajQOMHHHa, KOTOpUe yCKOpaiOTCa AO CpaBHH- 
20 TCJibHO He6ojibiimx cxopocTefi, b CHjiy nero Ha noAJioaoce MoaceT 3aKpenHTbca 
i mnn. He6ojn>moe KOJiHHecTBO nacTHU, hto BefleT k yBeinrqeHHK) pacxoAa no- 
ponncoBoro MaTepnajia h BpeMeHH nojiyneHUH noKptiTHH. 

H3BecTHbi Taxace cnoco6w nojiyneHHa noxpbiTHH, BKjnonaiomHe HaHe- 
ceHne Ha noflnoacxy (ocHOBy) nopouixoB MerajuiOB, BBeAeHHbix b ra30BbiH 
25 IIOTOK H yCKOpeHHblX BMeCTe C ra30BblM IIOTOKOM B CBepX3ByK0B0M coruie 

(aBT. cbha. CCCP Ks 1618778, kji. C 23 C 4/00; naTeHT EP 0484533; ony6ji. 
13.05.90; nareHT US 5302414, ony6n. 12.04.1994). B 3thx onoco6ax o6ec- 
neHHBaerca ycKOpeHHe Macron nopomKa no 6onee bmcokhx cxopocreH (ao 



WO 02/052064 



PCT/RU01/00350 



2 

1 200m/c).Ciioco6 b p^me cjiynaeB no3BOJiaer nojiynaTb noKpbiraa c noBbi- 
30 UjeHHOH npOHHOCTbK) CUeiUieHHH C nOflnOHOCOH H HeBbICOKOH nOpHCTOCTBJO. 

OflHaxo HH 3 Kyio ra3onpoHHuaeM0cn» noicpwTHH y^aerca aocthmi. 
TOjn>KO npn oneHb Manoii 3(})(J)eKTHBHocTH HanbuieHHB (hh3kom KoatJjc^KUHeH- 
Te HanbineHHH). KpoMe Toro, 3 th cnoco6bi cpaBmrrejibHO Aopora h rexHirae- 
ckh cjiojKHbi, Tax K3K zuifl hx peajnoaiurH HeoGxo^HMo Hcnojib30Barb Aoporo- 
35 CToamae ra3bi (panpHMep, rejuril) h bmcokhc AaBJieima pa6onero ra3a (15-20 
aTM). 3 to 3Ha i mTejibHO yBemfHHBaeT ctommoctb o6opyflOBamia h ycnoxcHaeT 
TexHOJiormo HaneceHHB noKpwTHH. Ilo3TOMy sth cnoco6bi Mano Hcnonb3y- 
JOTCfl B npOMbimJieHHOCTM. 

B ApyroM H3BecTHOM cnoco6e noKpbiTRH nojiynaiOT nyreM ycKopeima 
40 ra30BMM notoxoM, npeflBapHrejibHO noAorpeTbiM ao 20-320°C, MexaHme- 
ckoh CMecn aacTHii (naTCHT PC> Xe 2082823, kji. C 23 C 24/04, 3 axBJi. 
17.06.91, ony6ji. 27.06.97, EH 18). B abhhom cnoco6e cymecTBemio orparaa- 
neHa xeMnepaTypa noAorpeBa ra3a h CKopocTb ra 30 Boro noxoica (hhcjio Maxa 
MeHbine 2). B curiy 3 Toro yKa3amaiH cnoco6 He oOecneHHBaeT bo 3 mo 3 khoctb 
45 (})OpMHpOBaHHa c BbICOKOH IipOH3BOAHTeJII»HOCTbK) BHCOKOrepMCTHHHblX nO- 
kpWTHfi. 

H3BecTeH Taicxce nojiyqeHKH noKpbmra nyreM Hcnoju>30BaHHfl MeTan- 
UHHecKoro noponnca, cocToamero H3 HecKOJibKHx komtt ohchtob , n ycicopae- 
Moro ao CBepx3ByKOBbix CKOpocreft b ncrroKe ra3a-HOCHTejra, Harperoro ao 
50 TeMneparypbi 0,3-0, 9 reMnepaTypu Havana o6pa30B3HHA jkhakoh (J)a 3 bi (na- 
TeHT P<D X® 2062820, ka. C 23 C 24/04, 3ajnan. 20.05.94, ony6n. 27.06.96, EH 
18). npH 3 tom, Hcnoju>3ya, b MacTHOcra, CMecb mcah c uhhkom, yAaerca no- 
jiynarb xoporayio aneicrponpoBOAHOCTb h H3HococTOHKOcrb noKpuniii. Cy- 
meciBeHHbiM HeAOCTaTKOM aroro cnoco6a aBjiaerca to, hto nojiyaaeMBie no- 
55 KpWTHJI HMeiOT HH3KyiO TipOHHOCTb CpeiUieHMa C nOAJlOMCKOH, a TeXHOJlOrHA 
nonyneHHH noKpanw ycjioaa-ieHa Heo6xoAHMOCTbio ero naHecemiA noA on- 
peAOJieHHbiM yrnoM k noBepXHOcm. 
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Hcnojih3yiOT CMecb nopouncoB, no KpaimeH Mepe, jipyx MeramioB, ojihh h 3 
KOToptix noporaoK iiumca b KOJiHHecTBe 20-60% ot o6mero Beca Merajunme- 
CKoro nopomica, npw stom B03nyx npe^BapHTejibHO HarpeBaioT ao TCMnepa- 
90 Typm 400 - 700 °C. 

• B 3aBHCHMocTH ot MaTepHana no^uioacKH h ycjiOBHH aKcruryarauHn np- 
KpbiTRH b MeTajumnecKOM nopouiKe Hapajiy c noponncoM lXHHKa Hcnojib3yK>T, 
B HaCTHOCTH, nOpOIIIOK ajUOMHHIW, MCm HJIM HX MexaHHHeCKyiO CMeCb. 

B KanecTBe KepaMHHecKoro nopounca pejiecoo6pa3HO Hcnonb30BaTb 

95 noponnoi, HMeioume pa3Mep nacnm 5-50 mkm. 

B KanecTBe KepaMHHecKoro nopounca Han 6 ojiee nejiecoo 6 pa 3 HO hc- 

nojib30B3Tb nopouiKH oKcnna amoMHHM, Kap6naa KpeMHua hjih hx cMecn. 

CpaBHHTenbHbifi aHajiH3 noKa3an, hto 3aaBJiaeMbiH cnoco6 otjihh aeTCH 

ot npoTorana TeM, hto Hcnojib3yerc« MeraJUiHHecKHH nopomoK, conepaca- 

« 

100 uxhh nopomoK mnnca b KOJiHHecTBe 20-60%, a Taieace TeM, hto OKaTbiH bo 3 - 
nyx noflorpeBaKxr ao 6onee bmcokoh TCMnepaTypbi, a hmchho, ao 400-7 00°C. 
CyiimocTb 3axBjweMoro cnoco6a coctoht b cneAyiomeM. 

Xoporno H3BecTHO, hto npH Hcnojib30BaHHH ana HaHecemia noKpbrrafi 
CMecn nopouncoB pa3Kbix MeTaruioB mojkho nojiynaTb cnepnajibubie Tpe6ye- 
105 Mbie CBOHCTBa noKpbiTHil, HanpHMep, noBbimeHHyio H3HOcocToracocTb hjih 
3JieKTponpoBojiHOCTb noKpbrraH (naTeHT P<E> K® 2062820, kji. C 23 C 24/04, 
3aaBji. 20.05.94, ony6n. 27.06.96, BH 18). 

riocKOJibKy ra3onpoHHuaeMOCTb noicpbrnm 33bhcht b ochobhom ot 
CTpyKTypbi rpaHHii MexcAy HacnmaMH b noKpimm, to ajia nojiyneroia 6ojiee 
l io iuiOTHoro KOHraicra MGTKffy nacTHuaMH mohcho 6buio 6bi b cocraB HanujiaeMO- 

ro noponncoBoro Marepnajia bkihohutb MeTajui, oOnauaioimm bmcokoh iuia- 
CTHHHOCTbio, HanpHMep uhhk, KaK oahh h3 HanSonee neineBbix h AOCTyrmbix. 
OnHaKO, xaK noKa3MBaer npaxTHKa ra30TepMHnecKoro Hanbuiemm noKpbiTHH 
(Xacyii A., TexHHKa Hanbuiemia, M.: MamuHocTpoeHHe, 1975, c. 176), uhh- 
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115 KOBbie noKpHTHU OTJDfqaioTca noBbiiueHHOH ra 3 onpoHnuaeMocTbio no cpaB- 
HeHHio, HanpHMep, c ajnoMHHueBbiMH itokphthamh. 

TeM He MeHee, y noicpbiTHH, nonynaeMbix ra 30 AHHaMHHecKHM h mcto- 
jaaMH, crpyicrypa rpamm MeacAy nacnmaMH Moacer chjibho OTJiHHan»ca ot 
aHEJionraHOH crpyKrypbi y THnHHHbix ra30TepM hacckhx mctoaob. IIoaTOMy 
120 Hcn 0 Jib 3 OBaHHe iiHHKa Morjio AaTb nonoaarrejibHbiH pe3yjibTar. OAHaico b jih- 
TepaType Ha momcht cosabhhh AaHHoro rooOpeTeHira oTcyrcTBOBajia Kaxaa- 
jih6o HH<J)opManMA o tom, cnoco6cxByeT jih npHcyrcTBHe mimca b Hanbuiae- 
lyioM ra 30 AHHaMHqecKHMH MeroAaMH noponucoBOM MaTepHane yMeHbmeHHio 
ra 3 onpoHHuaeMOCTH noKpbiTHH h KaKoe KOJimiecTBO mimca aojdkho npHcyr- 
125 CTBOBarb b noponiKOBOM MaTepnane aaj i o6ecneHeHiia xopomefi repMeraHHO- 
cth noKpHTM h bhcokoh npo^HOCTH ero CHeiDieHHH C nOAHOaCKOH. 

Tohho xaKMce 6bina HeH 3 BecrHa HH(J)opMauna h 06 onniMajibHOM flua- 
na 30 He TeMneparyp HarpeBa cacaroro ra3a, kotopmm ycKOpjnoTca Hacrmrbi 
noponuca. Hcxoaa H 3 Toro, hto c noBbmiemieM TeMnepaTypbi iuiacruHHOCTb 
130 mimca yBeJiHHHBaeTCH (hto aojdkho cnoco6cTBOBan> nojiyHemno 6onee Tec- 
hmx rpamm MeacAy AacmmaMH b noicpbmra), xeMnepaTypy ra 3 a cneAOBano 
6m noBBiiuaTb. TeM He MeHee, cymecTByiomHH onwt (IlaTeHT PO Ns 2062820, 
kji. C 23 C 24/04, 3 a«BJi. 20.05.94, ony6ji. 27.06.96, EH 18) noica3biBaji, hto 
rrpH Hcnojib 30 BaHHH noponiKOBOft cmcch, coAepacamefi uhhk, npH TeMnepa- 
135 Type ra3a 400°C h Bbirne nponcxoAHT inrreHCHBHoe Hammamie noponnca Ha 
CTeHKH coiuia. 

TaKHM o6pa30M, 3apaHee 6 mjio HemBecrHO h HeoneBHAHO, b k3koh 
creneHH npHcyrcTBHe mimca b noxpbiTHH Oyaer cnoco6cTBOBaTb yMeHbnie- 
hhk) ero ra 3 onpoHimaeMOCTH, icaicoe KOJnmecTBO mimca b uopouikobom Mare- 
140 pwane h Kaieaa TeMnepaTypa noAorpeBa pa6onero ra3a abjubotcji orrraMajib- 
HbiMH ansi nony^eHun repMerHHHbix noKpbiTHH c hh3koh ra3onpoHepaeMO- 
CTbK) H BblCOKOH IIpOHHOCTbK) CUeiUieHHH C nOAAOACKOH (OCHOBOH). 
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Jlnsi nojiyMemw otbotob he eth Bonpocw 6luih npoBeaeHbi cneiwanb- 
Hbie HccjieflOBaHaa. Ebiiio, b MacTHOcro, o6HapyxceHO, mto repMeraMHocTb 
145 noKpMTHH junnb b He6om>moH crreneHH 33bhcht ot nopHcrocTH noxpbmra. 
IlpH HU3KHX 3H3MeHHirX nopHCTOCTH, THUHHHblX /UIX ra30AHHaMHMeCKHX HO- 
KpbrraH, 6ojiee Ba>KHyto pom. arpaer CTpyiaypa rpamm (ciuiouiHOCTb) Me>KAy 
OTflenbHbiMH aacnmaMH, 4>opMHpyiomHMH noKpbiTHe. JXjia nojiyneHna no- 
KpbTTOH c HH3KOH ra30IipOHHUaeMOCTbK) HeoOxOAHMO 06 eCIieHHTb IUIOTHOe 
150 npHMbiKaHHe Hacrrai apyr k npyry, nan6ojiee nojmoe 3anojmemie Bcex mhk- 
p03a30p0B (npaKTiraecKH He bjimhjoiuhx Ha nopHcrocTb) Ha rparamax MexcAy 
HacnmaMH. 

OKa 3 anocb, mto Ao6aBJieHne b HanbuweMbiH noponixoBMH MaTepnan 
UHHKOBoro noponnca 3HaHHTejibHO yMeHbinaeT ra3onpoHHnaeMOCTb noxpbi- 
155 thh. IlpH 6bino o6Hap>oKeHO, mto yBejiH^emie TeMnepaTypu cxcaToro B03ayxa 
TaioKe cnocoScTByeT yMeHbmemno ra3onpoHHpaeM ocra hokphthh. 

B pe3ym.TaTe npoBeaeHHbix HccjieAOBaHHH 6bino oOHapyaceHo, mto 
npHcyTCTBHe mnnca b HanbuuieMOM nopomxoBOM MaTepnarte npH KOJiHHecTBe 
Menee 20% ot o6meif Maccw MerajuiHHecxoro noponnca o6ecneHHBaer jihihb 
160 He3HaHHrenbHoe yMeHbnieHHe ra3onpoHHuaeMocTK. IlpH coaepHcamiH uHHxa 
6ojiee 60% HaMHHaer 3HaHHTem>H0 yMeHbmarbca npoHHoexb cneiuieHHa no- 
KpbJTHX c OCHOBOif. 3 tO o6yOIOBJieHO TeM, MTO npOHHX paBHbIX yCJlOBHXX 
HHCTO HHHKOBbie nOKpblTHA o6jiaaaiOT MeHbUieH npOHHOCTblO CIieiUieHHH c 
nOAHOMCXOfi, HeM, B qaCTHOCTH, HHCTO amOMHHHeBbie. 

165 npH HanbuieHHH noKpunrif B03ayx nepea noaanen b cBepx3ByKOBoe 

coiuio npeasapHTejibHO noaorpeBaiOT, yBemraraafl TeM caMUM TeMnepaiypy 
CBepx3ByKOBoro B03aynnioro noToxa, KOTopbiM nopomox ycKopxKrr b CBepx- 
3ByKOBOM cornie. npH 3tom, b 3aBHCHMOCTH ot toto, b xaxyio nacTb conna 
bboahtca nopomoK (b ao3ByxoByio hjih CBepx3ByKOByK>), TeMnepaTypy. no- 
170 AorpeBa B03ayxa BbiOnpaioT Tax, htoGbi Macro am mraxa, 3(J)4>eKTOBHo ycxo- 
paxcb b coruie, oAHOBpeMeHHo pa3orpeBarmcb noTOxoM B03ayxa h yBemiMH- 
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BaJIH CBOK) IinaCTHHHOCTb. 3KCnepHMeHTbI nOKa3ajTH, HTO OnTHMaJIbHbIMH 
TeMnepaTypaMH, ao kotopux hco6xoahmo pa3orpen> OKaTufi B03Ayx nepea 
noAaneH ero b caepx3ByKOBoe coruio, hbjwkjtch 400-700°C. Toraa npn co- 
175 yaaperam c npeAWAymHM cjioeM noKpHTHa Hacnmw munca, pa3orperbie h 
o6jiaaaiomne bbicokoh cxopocTbio h imacraHHOcrbio, (JiOpMHpyiOT 6onee 06- 
nmpHbie rwTHa KOHTaicra c ApyrmiH HacrapaMH, Aerne 3anojiH®or Bee mhk- 
poyrjiy6jieHHX Ha noBepxHocm npeflbij^ymero caoa noKpunia h Miucpo3a30- 
pu mokay paHee saKpenHBinHMHCH nacnmaMH. 

180 ITpH 6ojiee hh3koh TeMneparype noAorpeBa B03Ayxa nacTHiibi UHHKa He 

ycneBaioT pa 3 orperbCH b coiuie h ocTaiOTCH b MajjonnacTHHHOM coctoahkh. 
npH coyAapemm tekhx nacnm c noxpbmieM (npeAMAyiAHM cjioeM nacTHu), 
Ha rpaHHuax Meagiy nacrnnaMH ocraiOTca MHKpo3a3opw h He o6pa3yeTca 
AOCTaTOHHO CHJIOIIIHOH H IUIOTHOH CTpyKTypbl ipaHHU MeMCAy HaCTHU,aMH B 
185 nOKpbITHH. npHHeM' HaJIHHHe HAH OTCyTCTBHe nOA 06 HOH CTpyKTypbl rpaHHU 
npaicrHHecKH He s/maeT Ha nopHCTOCTb noKpbnua. KpoMe Toro, npH yMeHb- 
meHHH TeMnepaTypu noAorpeBa B03Ayxa yMeHbmaerca cxopocTb B03AyuiH0- 
ro noTOKa, a cneAOBareAbHO, h cxopocrb qacnm nopomxa, hto bcact k chh- 
xcemno BepoATHOCTH 3aKpenneHHH mbctha Ha noAnoaoce h, t3khm o6pa30M, k 
190 noBbiraeHHOMy pacxoay noponncoBoro MaTepnana, yBejiHMeHHio BpeMeHH na- 
HeceHHA noKpbrraa h yMeHtuieHmo npoH3BOAHTejn>HOCTH npouecca. 

IlpH 6oAee BbicoKOH TeMnepaType noAorpeBa B03Ayxa Ha noBepxHOCTH 
noAJioxcKH HaMHHaiOT 3aKpeiuiaTbCH h Te nacTHiibi MeTajuia, Koxopwe b npo- 
uecce yAapa no pa3HWM npHHHHaM Ae<i>opMHpoBanHCb cna6o. Ilpn 6ojiee HH3- 
195 koh TeMnepaType ohh He 3aKpennajracb Ha noBepxHOCTH, a yneTanH, hah ner- 
ko c6HBariHCb c noBepxHOCTH ApyrHMH nacTHnaMH. B cjiynae 3aKperuieHna 
tbkhx nacTHu Ha noBepxHOCTH noAAOJKKH yMeHBmaercx npoHHoerb ciiemie- 
HHH 3TOTO nOKpbITHA C nOAAOHCKOH. KpoMe Toro, iipH npe3MepHOM noBbime- 
hhh TeMnepaTypbi noAorpeBa B03Ayxa mnncoBbie nacranbi Moryr pa3M«r- 
200 HaTbCH HaCTOAbKO, HTO CHAbHO yBCAHHHTCfl BepOATHOCTB HBAHnaHHA 3 THX 
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Hacnm Ha BHyrpeHHHe ctchkh coma, HecMoipa Ha npHcyrcTBue b nopomKe 
KepaMHqecKHx Hacnm. 

KepaMnnecKHe Hacnnibi npw b3bhm oachctbhh c no/yioaocon onmnaioT 
ee ot 3arpa3HeHH0 h co3flaiOT pa3BHTbiH MHKpopejibetJ) noBepxHOCTH, hto 
205 o6ecne*iHBaeT yBejimeKHe nponHocni cuememui noKpwTua c nofljioaocoH. 
KpoMe Toro, oth nacnmu yflapjnoT no 3aKperrnBiiiHMCfl MeTajunraecKHM nac- 
TOnaM h, BCjiencTBHe bucokoh tbcpaocth KepaMmoa, flonojiHHTejn>Ho hx fle- 
<J)opMHpyioT h npeccyKrr, yMem>maa nopHCTOcn> noKpsiTHa n yBejiHHHBaa 
ruiomaflb rpaHmi KOHraicra Meatfly HacnniaMH b nokpuTHH. Onem. BaacHbiM 
210 BBJwercji h to, hto nacTHiibi KepaMHKH b npouecce flBHacemia b come ohh- 
maior CTeracH coma ot HajranaiomHx Ha hhx nacTim MeTajuia. 3to no3BOjra- 
jio cymecTBeHHO yBejiHHHBarb TeMnepaTypy pa6o«iero ra3a. He onacaacb-Ha- 
jnmaHHH nacTHu Ha CTeHKH coma. 

IIpHMepbi KoracpeTHoro Hcnonb30BaHHH npHBefleHbi b Ta6mme, b koto- 
215 poid fljw cpaBHeHHH noKa3aHu ycpeflHeHHbie H3M ep emui pa3JiHHHwx xapaiere- 
pncniK noKpbiTHH, nojiyneHHbix 3aaBjiaeMbiM ciioco6om, npw Hanmie rorH no- 
ponncoB HMeionmx pa3JiHHHbiH cocraB. IIoKpbmw HanocmHCb c noMombio 
ycipoficTBa ana ra30flHHaMHqecKoro HaHecemw noKpbiTHH, o6ecnenHBaiome- 
ro HarpeB cacaToro B03flyxa, noflany ero b CBepx3ByKOBoe como, BBeneHne b 
220 CBepx3ByKOBoil norox h ycKOpeime 3thm noTOKOM noponncoBoro Marepnajia. 
CoflepacaHHe MerarmoB npHBefleno b irpoueirrax or o6mero Beca MeTajuime- 
CKoro nopoimca b noponncoBOM MarepHaae. CoflepacaHHe KepaMmecxoro Ma- 
TepHaaa (oKCHfla amoMHHHa) Be3fle cocraBJuuio 30% ot o6mero Beca nopom- 
KOBoro MarepHana. ra3onpoHimaeMocTb H3Mepanacb Ha oflimaKOBbix o6pa3- 
225 nax npH TOJiuiHHe noKparraa okojio 0,5 mm h nepenaae flaBJieHHa 20 aTM. 
ripoHHOCTb cuemeHHa tiokputhb c nofljioaocoH (aflre3m) H3Mepajiacb ihthcJ)- 



TOBBIM MeTOflOM. 
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H3 Ta6jIHIlbI BHflHO, HTO HaHJiyHIDHH pe3ynbTaT flOCTHraerCH npw co- 
aep^canHH njonca b nopouiKOBOM MaTepnajie b KOJinraecTBe 20-60% ot Beca 
MeTajuiHHecKoro noponiKa h npn npeaBapirrejibHOM noaorpeBe CHtaToro bo3- 
235 ayxa ao TeMnepaTypu 400-700°C. 

npHBeaeHHbie Bbinie npHMepu KOHKpeTHoro Hcnojib30BaimH noKa 3 ajiH, 
hto npH peann3aaHH cnoco6a noaynaioTca noKpuTHfl, o6jiaaaiomHe hh3koh 
ra3onpoHHuaeMOCTbio h xopomefi npoHHOCTbto cperuieHna c noanoxocoH. 

Jinn noayqeHiw KanecTBeHHbix noKpwTHH ueaecoo6pa3HO Hcnonb30- 
240 BaTb b KanecTBe KepaMHHecKoro MaTepHaaa nopomoK KepaMHKH c HacnmaMH 
pa3MepOM 5-50 mkm. Ecjih pa3Mep Hacrmi KepaMHKH b nopomKe MeHbiue 
OKOJIO 5 MKM, TO OHM 6blCTpO TOpM03BTCB B 3aTOpMOXCeHHOM CJlOe B03ayxa 
nepea noaJioxacoH. Hmcm HH3Kyio cxopocTb coyaapeHHx c noanoxacoH, Taicne 
qacTHUbi imoxo OHHiuaKrr noBepxHOCTb noanoxeicH h cjia6o yruioTHaiOT no- 
245 Kpbrraa. Ilpn pa3Mepe nacTHU 6ojiee okojio 50 mkm -• ac^eicr npoTHBonoaoxc- 
HblH. TaKHe HaCTHIlbl npOH3BOa«T CJIHUIKOM 60 JIbII 10 H 3p03H0HHbIH 34>4>eKT, 
He TOJibKo yruioTHHiOT 4)opMHpyeMoe noKpwTHe, ho h cpe3aKrr 6ojibrayio ero 
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HacTb. 3 to b HTore npHBO/iHT k CHHxceHHio 34>(J)eKraBHOCTH npouecca Hara»i- 
JieHHH B UejlOM. 

250 B KanecTBe KepaMHnecicoro MaTepnajia yno6HO Hcnojib30BaTb Kap6n,a 

KpeMHHH hjih CMecb Kap6nAa KpewHiw c okchaom amoMHHHx. Kap6HA KpeM- 
hh« xBiifierrcA 6onee AopornM. O/maKO npn blicokockopocthhx coyAapeHRSx 
c noAJiojKKOH MacTHUbi nopouiKa Kap6tma KpeMima CBeTaTca, aaBaa, t 3 khm 
o6pa30M, B03M OXCHOCTb Ha6jIK>AaTb IMTHO HaiTbUieHHfl. npH BbinOJraeHHB 
255 pa3JDnmux pa6or (HanpHMep, peMOwrabix) xaKaa BH3yajiH3aujta aBJiaerca 
OH€Hb yAo6HOH. 

Cnoco6 OTjuiHaeTCH iipoctotoh, AemeBH3Hofi, ero moxcho hciiojil 3 o- 
Ban> ajw peMOHTa pa3JiHHHwx h3A6Jthh, HanpHMep, ACTaneH aBTOMoGnneH, b 
HaCTHOCTH aBTOM 06 HHbHBIX KOHAHUHOHepOB. 
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OOPMYJIA H30EPETEHHE 

1 . Cnoco6 nojiynemui hokputhh, BionoHaioinjiH ycKopenne b CBepx- 
3 ByKOBOM coruie noTOKOM npe/rBapyrreJibHO Harperoro B03nyxa h HaHeceHHe Ha 

5 noBepxHOCTb H3,nejiHfl noponiKOBoro MaTCpnajia, conepxcamero MexaHHnecKyio 
CMecb KepaMHHecKoro h MeTajuiHHecKoro noponiKOB, OTJiHHaioinHHCH tcm, hto 
b KanecTBe MeTajumnecKoro noponnca Hcnojn>3yiOT CMect nopouncoB, no Kpafi- 
Heii Mepe, A»yx MerannoB, oahh H3 Koropbix nopomOK nmnca b kojihm octb e 20- 
60% ot o6mero Beca MeTamranecKoro noponnca, npw otom B03nyx npeflBapH- 
10 tcjibho HarpeBaiOT no TCMnepaTypbi 400 — 700°C 

2. Cnoco6 no n.l, OTJiH^aioiuHM cm tcm, hto b KanecTBe noponnca 
TTp yrnro MeTaana Hcnojn»3yiOT nopomoK amoMHHHn. 

3. Cnoco6 no n.l, ornHnaiojnHHCH tcm, hto b KanecTBe noponnca 
apyroro MeTaxuia Hcnojib3yiOT nopomoK Mean. 

is 4. CnocoO no n.l, OTjiHnaioinHHCfl tcm, hto b KanecTBe noponnca 

jotpyroro Meraxuia Hcnonb3yK>T MexaHHnecKyio CMecb noponncoB Mean h amo- 

MHHHH. 

5. Cnoco6 non.l, oTjmnaiomHHCJi tcm, hto HcnoJii»3yeTCH xepaMHHe- 
CKHH nopomoK C pa3MepOM HaCTHIl 5-50 MKM. 

20 6. Cnoco6 non.l, oTjronaioinHHCJi tcm, hto b KanecTBe KepaMHne- 

CKoro noponnca Hcnojii>3yjOT okchm amoMHHHa. 

7 . Cnoco6 no n. 1 , oTjranaiomHHCJi tom, hto b KanecTBe KepaMHne- 
cKpro nopoiiiKa Hcnojn»3yiOT Kap6na KpeMHHH. 

8. Cnoco6 no n.l, OTjiHnaiomHHCH tom, hto b KanecTBe KepaMnne- 
25 CKOro noponnca Hcnoju»3yiOT MexaHHnecKyio CMecb nopouncoB oxcHaa anooMH- 

HHB H Kap6naa KpeMHHB. 
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coKpaufenuu cm. «I1ojiCHeHtui k ko6qm u C0KpaiqeHuAAi», ny6nu - 
KyeMtae e nonane xaMcdoeo onepednoao eunyctca Bxxnnemenfi PCT ' 



(57) PetjjepaT: Cnoco6 npeAHasHaneH mx nojiyqeHH* MeTajurawecKHx noxpbiTHH na no- 
BepXHOCTH H3aejIHH, B HaCTHOCTH npH H3rOTOBJieHHH H peMOHTe HSAeJIHH, Tpe- 
6yK>mHX repMeTHHHOCTH, HOBbHIieHHOH KOpp03HOHHOi! CTOHKOCTH, xcapocTOfi- 
koctm h Apyrwx xanecTB. Cnoco6 BxraoqaeT b ce6a npeABapirrejibHbifi HarpeB 
oxaxoro B03Ayxa ao xeMnepaTypu 400 - 700°C, (J)opMnpoBaHHe b CBepx3Byxo- 
BOM coiuie BfcicoKocxopocTHoro B03AyuiHoro noToxa, ycxopeHHe sthm hotoxom 
m HaHeceHHe Ha noBepxHocTb H3Aejm* nopomxoBoro MaTepwajia, npeACTaB- 
jwiomero co6oh MexaHHnecxyio CMecb xepaMHnecxoro Merajunwecxoro no- 
pouixoB, npHHeM B xanecTBe MeramiHqecxoro nopomxa Hcnojib3yioT CMecb no- 
ponixoB, no xpaHwefi Mepe, Afiyx MerajuiOB, oahh ns xoropbix nopomox mmxa 
B xojiHMecTBe 20-60% ot o6mero Beca MerajuiHHecxoro nopomxa. Hajinmie b 
nopomxoBOM MaTepwajie iWHxa h HarpeB oxaroro B03Ayxa ao yxaaaHHofi tcm- 
nepaiypbi o6ecneHHBaioT nojiyqeHHe c bmcokoh npon3BOAHrejibHocTbio no- 
xpbiTHH, oOjiaAaiomHx hh3Xoh ra3onpoHHAaeMocTbio h blicoxoh npoHHocTbio 
cuemieHHa c iioajiohcxoh. 8 n.ty. 
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CIIOCOE nOJTY^IEHHH IIOKPHTHH 

5 H3o6peTeHHe othochtch k TexHOJiorHH nojiyneHna hokphthh Ha no- 

BepXHOCTH H3H&JIHH, a HMeHHO K CH 0 C 06 aM nOJiyHCHHJI nOKptTTHH C HCnOJIB- 
30BaHH€M HeopraHHHecKoro noponnca, h Moxcer 6mte. ncnojn>30BaHO b pa3- 
jihhhm x OTpacjwx MannmocTpoeHHa, b nacTHOCTH npa H3r otobjichhel h pe- 
MOHTe H3ACJTHH, Tpe6yKDHIHX repMeTHHHOCTH, nOBBimeHHOH KOPP03HOHHQH 
10 CTOHKOCTH, HCapOCTOHKOCTH H HpyrHX KaHeCTB. 

B HacToamee Bpenw H3BeciHO HecKOJibKO choco6ob ra3onHHaMHHecKO- 
ro HaHeceHHH MeTajumHecKHX noKpbrrmt, oco6eHHOcn>io kotophx HBJiaerca 
ycKopeHae Hacrran cBepx3ByKOBHM ra30BWM dotokom 6e3 Hcnojn>30BaHHa ica- 
iaax-jra6o ropiOHHX ra30B hjih HowcocreH. 

15 HanpuMep, BDBecreH cnoco6 nojiynemw noKpbnrm nyreM HaHecemra 

ycKOpeHHoro CBepx3ByKOBtiM ra30BbiM hotokom noponnca ajnoMHHHx (Abt. 
cbha. CGCP Ns 1618782, kji. C 23 C 26/00). Ochobhbim HenocTarKOM aroro 
cnocoGa HBJweTca monaa 3<$i4)eKraBHOCTb, o6ycjiOBJieHHaa TeM, hto ncnojn>- 
3yiarcfl xojionHwe nacranbi ajnoMHHHX, KOTopwe ycKopjnorca no cpaBHH- 
20 TCJibHO He6ojLbumx cKopocxefi, b cmiy nero Ha nojyiOHoce MoaceT 3aKperam.ca 
HHmb HeSojibmoe kojihhcctbo nacran, hto BeneT k yseuMHeHmo pacxona no- 
pomKOBoro Marepaajia h BpeMeHH nojiyneHEW noKphrmH. 

H3BecTHM TaKHce cnoco6bi nojiynemix noKpHTHH, BionoHaionuae HaHe- 
ceHne Ha nonjioaacy (ocHOBy) noponncoB MerajuiOB, BBeneHHiix b ra30BBiii 
25 hotok h ycKopeHHLix BMecre c ra 30 BbiM noTOKOM b CBepx3ByK0B0M conjie 
(aBT. CBBW. CCCP Ka 1618778, kji. C 23 C 4/00; naxeirr EP 0484533; onyOji. 
13.05.90; naTCHTUS 5302414, ony6ji. 12.04.1994). B 3thx onoco6ax o6ec- 
neHKBaeTCH ycKopeme nacnm noponnca no 6ojiee bwcokhx cKopocTefi (no 
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1200m/c).Ciioco6 b p?me cjiynaeB no3BOJiaer nojiyqan, noKpBrnni c hobli- 
30 meHHOH npoHHOCTbio ciieruieHHH c noanoaocofi h hcbbi cokoh hophctoctbjq. 

O/maxo HH3Kyio ra3onpoHHpaeMocn. hokphthh yuaeTCJi .ziocthhb 
TOJIBKO npa OHeHB MaJIOH atfxfceKTHBHOCTII Han&UieHHH (HH3KOM K03(])(])nUH6H- 
Te HanBtneumt). KpOMe Toro, 3 th ciioco6h cpaBHirrejiBHO jnoporn h TexHErae- 
ckh cnoacHLi, T3K KaK ,zpw hx peanH3aijHH hco6xo,hhmo HcnojiB30BaTB noporo- 
35 CTOamne ra3M (panpiiMep, rejnm) h BMcorcae aaBjieHHH pa6onero ra3a (15-20 
aTM). 3to 3Ha*nrrejiBHo yBemrHHBaeT ctohmoctb o6opy^OBaHHH h ycjioaaraeT 
TexHOJiormo HaHeceHHH noKpBmrii. IIoaTOMy sth ciiocoOm Mario ncnojiB3y- 
jorca b npoMHmneHHOCTH. 

B apyroM H3BecTHOM cnoco6e noicpBiTHH nojiyqaiOT nyreM ycKopesnaa 
40 ra30BBiM noTOKOM, npeflBapirrejiBHO noaorpeTMM 20-320°C, Mexamree- 
ckoh CMecH nacnm (nareHT PO *fo 2082823, kji. C 23 C 24/04, 3 amn. 
17.06.91, ony6u. 27.06.97, EH 18). B naHHOM cnoco6e cyrpecTBeHHo orpaHH- 
HeHa TCMnepaTypa no/iorpeBa ra3a h CKOpocrt ra30Boro noroKa (hhcjio Maxa 
Memrae 2). B cany aroro yica3aHHHH cnoco6 He oOecneHHBaeT bo3mohchoctb 
45 4)OpMHpOBaHHa c BBICOKOH npOH3BO/IHTejIBHOCTbK) BMCOKOrepMeTHHHBIX IIO- 
KpBITHH. 

H3BecTen TaioKe nony^eima hokpeithh nyreM HcnojiB30Bamia Meraji- 
jpraecKoro noponnca, cocToamero 03 hcckojibkhx KOMnoHenroB, h ycKOpae- 
Moro flo CBepxsByKOBBix CKopocren b noTOKe ra3a-HocarejM, Harperoro 
50 TeMneparypBi 0,3-0,9 TeMnepaTypu Havana o6pa30BaHHH schakoh cJ)a 3 Bi (na- 
TCHT 2062820, kji. C 23 C 24/04, saaBJi. 20.05.94, ony6ji. 27.06.96, EH 
18). npH 3TOM, HCnOJIB 3 yH, B H3CTH0CTH, CMeCB MeflH C HHHKOM, y^aeTCB HO- 
JiynaTB xopomyio ajieKTponpOBO^HOCTB h h3hococtohkoctb hokphthh. Cy- 
ujecTBeHHHM He/iocraTKOM aroro cnoco6a BBjwercx to, hto nonyqaeMBie no- 
55 KpBITHK HMeiOT HH3KyiO IipOHHOCTb CHeiUieHHH C H0.HJIO5KKOH, a TeXHOJIOTBW 
nojiyneHiw noKpBrrax ycnoaaaeHa Heo6xo,miMOCTBK) ero HaHecemw no# on- 
peaejieHHBiM yrjioM k noBepxHocra. 
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TaKHM o6pa30M, c noMomBK) H3Becrm>ix cnocoSoB npaicraHecKH ne- 
bo3mo^cho o6ecneHmra> ac^eicniBHoe ncwiyqemie itokphtkh, MMeromax hh3- 
Kyio ra3OjrpoHj0ojaeMOcrn> (Bucoxyio repMem hhoctb) h Bucojcyio iipohhoctbio 

CIXeTUTeHHB C OCHOBOH. 

HaaSonee 6 jih3kkm ic 3bhbjisc MOMy pemeHJCO aBJiaeraa cnoco6 nony- 
Heima noKpMTRH, BKOTOTiaroncHH ycKopeHHe b CBepx3ByKOBOM covuie noTOKOM 
npeflBapHTejiBHo Harpetoro B03^yxa h HaHecemre Ha noBepxHoerb rone/ma 
TiopomKOBoro MarrepaaJia, coAepHcaipero MexaHHiccKy to cMect KepaMinecKo 
ro a MeTajuTHHecKo ro noponncoB. B 3 tom cnoco6e ocymecTBJiaerca npenea- 
pMTejn.HMH HarpeB cacaToro Boaayxa (100-350°C), 4>opMHpOBaHHe b cBepx- 
3ByKOBOM comie BfcicoKOCKopocTHoro B03flyniHoro noroKa h ycKopeHHe othm 
ncrroKOM nopomKOBoro m aTepaaria . Bee aro no3Bcwwer nojiynan. noapurma c 

BHCOKOH npOHHOCTblO CUeiUieHHH C H02PI03KKOH H HH3KOH HOpHCTOCTMO npH 

OTHocHTejiBBO HCBbicoKHx 3arpaxax (FlareHT P<J>M 2038411, kji. C 23 C 4/00, 
3E5LBJ1. 17. 1 1.93, onyCxri. 27.06.95, EH 1 8). 

O^HaKO H 3TOT CIIOC 06 npH flOCTaTOHBK) BBICOKOfi npoH3BOflHT&B BHOCTM 
He o6ecneHHBaer BHCOtcyxo repMeTHHHOcn. noKptmifi, ocoSeirao npn B.aHe- 
CeHHH TOHKOCJIOHHMX HOKpHTHH. UpB TEKOH TCXHO JIO T HH, HCCMOTpH Ha HU3-- 
KyK> HOpHCTOCT®, TO HKOCJ 1 OHHMe nOKpblTHH, BO MHOITOt CJiyHaSX He BBJISIOTCH 
nojiHocTEfO ra3OHenp0HHitaeMHMH . , 

3aaaqefi 3aaBJiaeMoro peujemw jtBJiseTca yny T nneHHe KanecTBa noKpw- 
thS, a KMeHHO, cHfraceime hx ra 3 onpommaeMocTH, npn o6ecneHeHHn bbico- 

KOH npO’SHOCTH CHenJieHMH DOKpWTHJa c nO^piOTECKOH H npOH3B0flHTejlBHOCTH 
(a^x^eKiHBHOcm) npon,ecca. 

IlocTaBJieHHaa 3anaaa ^ocraraeTca tom, hto b H3BecrrHOM cnoco6e no- 
jTyHeHHJi HOKpHTHH, BKmcwaiomeM ycKopeHHe b csepxsByKOBOM coiuie noTo- 
kom npeABapm-ejiBHO narpeToro Bos^yxa h HaHeceHH® Ha noBepxHOCTb H3Ae- 
jras noponncoB oro MaTepnana, co/iepxcamero m exaHBM ecxyio cMect KepaMH- 
tjecKoro h MerajumHecKoro nopouocoB, b KanecTBe MerajuiHHecKoro noponnea 
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HcnoinayioT CMecb noponncoB, no KpaimeH Mepe, nByx MeraruioB, o nrm h3 
KOTOpHx nopomoK nHHKa b KommecTBe 20-60% ot o6mero Beca MeramiBrqe- 
CKoro noponnca, npn 3tom B03nyx npeipBapHTejibHo HarpeBaiOT no TeMnepa- 
90 Typ&i 400 - 700 °C. 

B 33bhchmocth ot Marepnana no^jioacKH h ycjiOBHH OKcnjiyar aunn np- 
KpwTna b MeiajuumecKOM noponnce Hapany c noponncoM ththka ncnojn>3yiOT, 
b HacraocTH, nopomoK ajnoMHHHx, Menu mm hx m examine cxyio CMeCb. 

B KanecTBe KepaMHnecKoro noponnca u,ejiecoo6pa3HO ncnojn>30BaTb 
95 noponncH, HMeiomne pa3Mep nacnm 5-50 mkm. 

B Kanecrse , KepaMHnecKoro noponnca HanOonee penecoo6pa3Ho hc- 
nojn> 30 BaTB noponncn OKcnna arooMHHiw, KapOnma KpeMHmi mm hx cmoch. 

CpaBHHTenbHBiH anajnn noKa3an, hto 3aaBjweMH& cnoco6 OTjmnaeTca 
ot npOTonma tcm, hto Hcnojib3yerca MeTajnmnecKHS nopomoK, cpnepxca- 
100 mpm nopomoK nmnca b KomraecTBe 20-60%, a Taicxce tcm, mo cacarwH bo3- 
ffyx no^orpeBaroT no 6ojiee bmcokoh TCMnepaiypbi, a hmchho, no 400-700°C. 
CynmocTb 3axBJiaeMoro cnoco6a coctoht b cjienyiomeM. 

Xopomo H3BPCTHO, HTO npH HCn0JEb30BaHHH , JSflSL Hawece HWg nOKpbITHH 
CMecn noponncoB pa3Hbix MerajinoB mohcho nojiynaTb cneqnaJiBHMe TpeOye- 
1 05 MbI6 CBOHCTBa nOKpbITHH, HailpHMep, nOBMIIICHHyiO H3H OCOCTOHKO CTb HJIH 

3JieKTponpOBonHOCTb nOKpbITHH (naTCHT PO Ko 2062820, Kn. C 23 C 24/04, 
saaBJi. 20.05.94, ony6ji. 27.06.96, EH 18). 

IlOCKOJIbKy ra30npOHHnaeMOCTb nOKpblTHfi 3aBHCHT B OCHOBHOM OT 
CTpyKTypw rpaHHU, Mexcny nacnmaMH b noKpirmn, to ppsi nonyneHmi 6onee 
1 10 nnoTHoro KOHTaKTa Me®^y nacmnaMH mojkho 6ujio 6m b cocraB HanbumeMo- 
ro noponncoBoro MaTcpnaiia BKmo*m tb Mcranji, ofijia.nain n intt bbicokoh ima- 
cTOTHOCTbio, HanpHMep uhjhk, kbk ojpbh ns HanOonee nemeBbix n nocTynHMx. 
OnHaKo, KaK noKa3biBaer npaieraKa ra3orcpMnnecKoro Hanbuiemra noKpsrraS 
(Xacyn A., TexHHKa Hanbuiemm, M.: ManraHocipoeime, 1975, c. 176), mm- 




WO 02/052064 



5 



PCT/RU01/00350 



115 KOBBie noKpBrnui OTJUfqaiOTCH noBBinieHHOH ra 3 onpoHnu,aeMOCTBio no cpaB- 
HeHHio, HanpnMep, c ajnoMHHHeBBiMH noKpwraaMH. 

TeM He MeHee, y noKpbiTHH, nojiynaeMBix ra30£HHaMHHecKHMH Mero- 
fl aMH, CTpyicrypa rpaHmi; Meacny nacnmaMH Moacer chjibho OTJiEraaTBca ot 
aHajioranHOH CTpyicrypBi y thjlimhhlix ra30TepMBraecKHX MeronoB. IIoaTOMy 
120 Hcnojn>30BaHHe njfflKa Morno aarB nojioaorrejiBHBiil pe3yjiBTaT. OffHaKO b jih- 
xepaType Ha momcht co3^aHna nanHoro H3o6pereHHX OTcyrcTBOBana Kaicaa- 
jra6o HHcJjopMaupa o tom, cnoco6crByeT jnt npHcyrcxBHe npmea b HanBuiae- 
Hiom ra3Q flHHaMBra ecKHMH MeToaaMH nopomKOBOM MaTepnajie yMeHBmeHmo 
ra3onpoHHnaeMOCTH noicpBiTHH h KaKoe KOJiHnecTBO nnHKa aojdkho npncyr- 
125 ciBOBaTB b nopomKOBOM MaTepaajie ajih o6ecneneHHa xopomea repMenrqoao- 
cth noKpBrma h bbicokoS npoHHOCTH ero cperoieHna c nonnoaoeofi. 

Tohho TaioKe 6i>uia HeH3BecTHa HH^opManna n 06 oirraMajiBHOM jma- 
na30He TeMneparyp HarpeBa cacaroro ra3a, kotopwm ycKopmoTca HacrmiBi 
noponnca. Hcxona H3 toto, hto c noBBiraeHHeM TeMnepaTypBi nnacnpmocTB 
130 tti usk b jwejiHHHBaeTca (hto nojiacHO cnoco6cTBOBaTB nojiyneHmo 6ojiee Tec- 

hbix rpaHHn Meagay nacranaMH b noKpBmm), xeMneparypy ra3a cnenoBano 
6bi noBBnnaTB. TeM He MeHee, cyinecrByioinHH omJT (IlaTeHT PO Na 2062820, 
kji. C 23 C 24/04, 3aaBJi. 20:05.94, onyOji. 27.06.96, EH 18) noKa3BiBaji, hto 
npn Hcn0jiB3OBaHHH noponiKOBOH cMecH, conepacaineH nmnc, npn TeMnepa- 
135 Type ra3a 400°C 'H BBnne rrponcxoflirr HHTeHCHBHoe Hammaroie noponnca Ha 
CTeHKH comia. - ' ! ’ 

TaKHM o6pa30M, 3apaHee 6 bijio HeH3Becrao h HeoneBHnHo, b khkoh 
crcneHH npHcyrcTBHe nmnca b noKpBmm 6yner cnoco6cTBOBaTB yMeHBme- 
Hmo ero ra 3 onpoHHnaeMOCTH, Kaicoe KOjranecTBO nHHKa b noponncoBOM MaTe- 
140 pnane h KaKaa TeMnepaiypa nonorpeBa pa6onero ra3a xbjwiotcji oirraMajib- 
hbimh juul nonyneHHa repMerHHHBix noKpunra c hh3koh ra3onpoHenaeMQ- 
CTBIO H BBICOKOH npOHHOCTBK) CneiUieHHJI C nOA^OKKOH (oCHOBOH). 
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fijw nojiyqemra otbctob Ha 3th BoirpocLi 6tum npoBeACHW cneimajn>- 
HHe HCCJieAOBaHHH . Ebuio, b HacrHocra, oOHapyaceno, hto repMenraHocTb 
145 noKpMTHH mum. b He6ojn>moH creneHH 33bhcht ot nopncTOcrn noKptrraH. 
IIpH HH3KHX 3HaneHH»X HOpHCTOCTH, THOHHHMX EflSL ra30flHH3MMeCKHX IIO- 

Kptmm, 6onee BaxcHyio pojn, nrpaeT cipyieiypa rpamm (ciuionmocTb) Meawy 
OT^ejiLHMMH HacrrapaMH, 4>opMHpyiomHMH noKpHine. JJjm nojiy^eHEw no- 
KpUTHH C HH3KOH ra3011p0H H >43CM0CTbK> HeO 6X0 /HIM O 06ecneHHTb- HJIOTHOC 
150 npHM&neaHHe nacrrat apyr k Apyry, Han6ojiee nojmee 3anojmeHHe Bcex mhk- 
po333opoB (npaKranecKH He BJiHfliomHx Ha nopHcrocTt) Ha rparorpax Meacpy 
HaCTHHaMH. 

i i. \ ■ i 

OKa3ajiocb, hto Ao6aBJieHne b HampraeMun noponocoBUH MaTepnaji 
HHHKOBoro noponnca 3HamrrejibHO yMeHBrnaeT ra3onpoHHpaeMocn> noKpti- 
1 55 THH. IIpH 6hjio o6Hapy3KeHO, hto yBejraraeHHe TeMnepaiypw cacaToro B03pyxa 
Taicace cnoco6crByer yMeHbmeHHio ra3onpoHnpaeMocrH noKptrrHH. 

B peayjiBTaTe npoBepeHHMX; HccjiepoBaHHfi 6 mjio oSHapyaceHo, ■ hto 
npHcyrcTBHe Huraca b HantuiaeMOM noponncoBOM MaTepnane npn KOJiEraecTBe 
MeHee 20% ot oOmeH.Maccu MeTanjiBraecKoro noponnca o6ecneHHBaer i raim, 
160 HesHanmejibHoe yMem>meHHe ra3onpoHHnaeMocrn. I^h copepasaHira inimca 
6onee 60% Hamraaer SHanmejiLHO yMeHtmaTbca nponHOcn. cpennemia no- 
Kptrraa c ochoboh. 3to oSycjioaneHO xeM, hto nponnx paBHbix, ycjiOBHax 
hhcto inmkOBue noKpbrraa oGjiaparor Mem>meH npoHHocTbio cpenneHHH c 
nonnoaocoH, neM, b HacraocTH, hhcto ajnoMHHHeBtie. 

165 npn HanbuieHHH noKpHTim so3pyx nepen nopanen b CBepx 3 ByKOBoe 

cornio npepBapurejiLHO noAorpeBaior, yBejiHHHBaa TeM cbmum TeMneparypy 
CBepx3ByKOBoro B03pynraoro noroKa, kotopbim nopomoK ycKopmor b cBepx- 
3ByKOBOM coruie. IIpH stom, b 3aBHCHMocra ot Toro, b Kaxyio nacTB conna 
bboahtcx nopomoK (b po3ByKOByio hjih CBepx3ByKOByio), TeMnepaTypy no- 
170 porpeBa B03pyxa BBrSnpaioT Tax, hto6li nacnmH ipnnea, 3$(})eKTHBHo ycxo- 
paact b coruie, OAHOBpeMeHHO pa3orpeBajmcB hotokom B03Ayxa h yBejitrai- 




WO 02/052064 



PCT/RU01/00350 



7 

Bajm cbok) iuiacTHMHOCTb . 3KcnepHMeHTBi noKa3ajm, hto oirniM ant h wmii 
T eMnepaTypaMH, ao KOTOptix Heo6xoAHMO pa3orpeTb cacanbra B03Ayx nepeA 
noAa^en ero b CBepx3ByKOBoe coruio, HBJiHKxrca 400-700°C. TorAa npn co- 
175 yAapeHHH c npeAHAyiAHM cjioeM noKpbrraa nacTHHbi iptHica, pa3orperbie h 
o6jiaAaiomHe blicokoh CKOpocTbio h rmacrnpmocTbio, <J)opMHpyK)T 6onee 06- 
nmpHbie mrraa KOHTaKTa c ApyrnMH HacTHpaMH, Jierqe 3anojiHAKrr Bee mhk- 
poyrjiySjieHHK Ha noBepxHOCTH upeAbiAymero cjioh noKpuraa h MHKpo3a30- 
pi>i MeacAy paHee 3aiq>enHBinHMHca HacnmaMH. 

180 IIpH 6ojiee hh3koh TeMnepaType noAOipeBa B03Ayxa Aacrmibi ucaraca He 

ycneBaioT pa3orperbca b coruie h ocraiOTca b Maaorui bcthmhom coctohhhh. 
IIpH coyAapemiH Taicax nacTHp c noKpbiTHeM (npeAbiAynpaM cnoeM nacnm), 
Ha rpammax MeacAy nacrfmaMH ocraiOTCA MHKpo3a3opw h He o6pa3yerca 
AOCTETOHHO dDIOHIHOH H ILJIOTHOH CTpyKrypM rpaHHU, Me»Ay HaCTHDtaMH B 
185 noKpHTHH. npnqeM Hamraee hah OTcyrcTBHe hoao6hoh crpyKrypBi rpamm 
npaKTEraecKH He bahhct Ha nopHCTOcn. noKpbmui. KpoMe Toro, npn jnvieHb- 
raeHHH TeMnepaTypBi noAOipeBa B03Ayxa yMem.maeTca CKopocTb B03Aynmo- 
ro noTOKa, a cneAOBaTenbHO, h CKopocTb nacrHH noponnca, hto BeaeT k chh- 
aceHHio BepoarHOCTH 3aKperuieHHa aacnm, Ha noAnoaoce h, thkhm o6pa30M, k 
190 noBwmeHHOMy pacxoAy noponncoBoro MaTepnana, yBeAHHemno BpeMetm Ha- 
HeceHHH noKpwTHa h yMem*nieHHio npoH3B0AHTeABH0CTH npopecca. 

npn 6oAee bmcokoh TeMnepaType noAorpeBa B03Ayxa Ha noBepxHOCTH 
noAAoaocH HanmiaiOT 3aKpennaTbca h Te Hacranbi MeTajuia, Koropwe b npo- 
uecce yAapa no pa3HUM npiromaM Ae4>opMHpoBanHCL cjia6o. IIpH 6onee HH3- 
195 koh TeMnepaType ohh He 3aKpenjianHCb Ha noBepxHocra, a yneTajra, hah ner- 
ko cSnBaAHCb c noBepxHocra ApyrHMH nacTHHaMH. B CAynae 3aKpeiuieHHH 
t3khx nacTHH Ha noBepxHOCTH noAAoaocH yMeHbmaerca npoAHOCTb cperoie- 
hha 3Toro noKpbiTHA c noAnoacKOH. KpoMe Toro, npH Hpe3MepHOM noBbime- 
nrm TeMneparypH noAOipeBa B03Ayxa uHHKOBbie nacTHugbi Moryr pa3Mar- 
HaTbCA HaCTOAbKO, HTO CHJIbHO yBeAHHHTCA BepOBTHOCTb HBAHnaHHA 3THX 
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Haora u, Ha BHyipeHHHe cremca coruia, HecMorpa Ha npHcyTCTBue b nopomKe 

KepaMHqecKHx nacrnm. 

KepaMHMecKne Hacnmu npa B3aaMOA6acTBaa c noAnoHocoa oaamaiOT 
ee ot 3arp«3HeHHfl h co3naK>T pa3BHTLiH MHKpopejibe<J) noBepxHOCTH, hto 
205 o6ecne4RBaeT yBejnraeHHe npoanocTH CHeruieHaa noKpHTaa c no/pioaocoH. 
KpoMe Toro, 3 th HacrHipj yaapaioT no 3aKpeimBumMca m eTajuiHHecKHM nac- 
TI^aM H, BCJie^CTBHe BUCOKOH TBepAOCTH KepaMHKH, aOIIOJIHHTCJIBHO HX Ae- 
(J)opMHpyK)T H npeccyiOT, yMeHtmaa nopHcrocrb noKpuraa a yBenaanBaa 
iuiomaAB rpaHHH KOHraKxa MexcAy aaciapaMH b nokpuraa. Onem, BaacHMM 
210 aBjiaerca a to, hto Hacnmti KepaMHKH b npopecce ABH3KeHHX b coruie oaa- 
maKrr ctchkh coiuia ot HajiHiiaioiAHx Ha hhx HacTHu, Merajuia. 3to iio3bojih- 
ao cymecTBeHHO yBejiHHHBan> TeMneparypy paOoaero ra3a. He onacaacb.Ha- 
jmnaHaa aacrau Ha ctchkh conna. 

IIpHMep&r KOHKpemoro acnoAB30BaHaa dphbcachh b Ta6jinpe, b koto- 
215 poH ah* cpaBHeHBM noKa3aHBi ycpeAHeHHue H3MepeHna pa3AHam»ix xapaicre- 
pacTHK noKpwTBH, noAj/aeHEOiix 3 aaBJiaeMBiM ciiocoOom, npa Hain>uieHHH no- 
poinKOB HMeiomax pa3jiaaHHH cocraB. IIokphthji HaHocanacb c noMonp.ro 
ycTpon CTBa aha ra30AHHaMaaecKoro HaHeceHaa iiokpbithh, oSecneHHBarome- 
ro HarpeB c^KaToro B03Ayxa, noAHay ero b CBepx3ByKOBoe cohjio, BBeAeHae b 
220 CBepx3ByKOBoa iiotok a ycKopeHae 3 thm iiotokom noponncoBoro Marepaana. 
CoAepacaaae MerajuiOB npaaeACHO b npopeHTax or o6mero Beca Merajunroe- 
ckoto noponnca b noponiKOBOM m aTepa ajie . CoAfipacaHae KepaMnaecKpro Ma- 
Tepaana (okchah anroMHuaa) Be3Ae cocTaBJiano 30% OTo6mero Beca nopom- 
koboto Marepaana. GT a3onpoHanaeMocrr» H3MepajiacL Ha OAHHaKOBMx,o6pa3- 
225 pax npa TOJUipme iiokpmthh okojio 0,5 mm a nepenaAe AaBJiemia 20 am. 
ripoHHocTb caenneHHH noKpirraa c noAJioaoKoa (aAre3aa) H3Mepajiact nrra(J}- 
TOBBIM MeTOAOM. 
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H3 Ta6jnmw bkwho, tto HamiyHinnH pe 3 yju>TaT flocraraerca npn co- 
flepacaHHH njfflKa b noponncoBOM MaTepnane b KomraecTBe 20-60% ot Beca 
lyieTajunnecKoro nopomKa h irpn npeflBapHrejibHOM no,o;orpeBe cacaToro bo3- 
235 ayxa j\o TeMnepaTypw 400-7 00°C . 

IIpHBeaeHHMe BLime ixpuMepu KOHKperHoro ®rcnojiB30BaHiia noKa3aun, 
mto npH peamraaipm cnoco6a nojiynaiOTca noKpbrrmi, oGjia^aionme hptckoh 
ra3onpoHHti;aeMOCTtio h xopomefi rrpoaHOCTbio cnennemia c ncwroxocoH. 

JJjw nojiyaemia KanecTBeHHbix noKpbrraft uejiecoo6pa3Ho Hcnojn>30- 
240 BaTb b KaaecTBe KepaMHnecKoro MaTepnana nopomox KepaMmcn c nacrauaMH 
pa3MepOM 5-50 mkm. Ecjth pa3Mep macron KepaMmca b noponnce Mem>me 
OKOJIO 5 MKM, TO OHH OtlCTpO TOpM03BTCa B 3aTOpM05KeHHOM CJIOe B 03 Ayxa 
nepefl nofljioaacoH. HMea HH3Kyio CKopocrt coy^apeHHa c hcwioxckoh, Taiaae 
aacTHtibi nnoxo onmijaiOT noBepxHOtrn> no/pioxocH h cjia6o yruiOTaaiOT no- 
245 Kpbrraa. npn pa3Mepe nacrmn, 6ojiee okojio 50 mkm -- ac^eicr nponiBonojjoac- 
Hbm. Taiaae nacrmpbi npoH3Bo,2prr cjihihkom 6ojn>mofi 3po3hohhmh 3<Jxj)eKT, 
He tojibko yiuionunoT (JjopMKpyeMoe noKpume, ho h cpe3aiOT 6ojn>myK) ero 
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^acTt. 3 to b HTore iiphboaht k CHHaceHHio 3<})<})eicraBHocTn npoiiecca Ham>i- 
jiemui b pejiOM. 

250 B Ka^ecTBe KepaMiraecKoro MaTepnana yno6Ho ncnojiB 30 BaTi> Kap6nA 

KpeMHHH wm CMeCb KapSima KpeMHHfl c OKCHAOM aJUOMHHM. Kapfmn KpeM- 
hhh HBJiaeTca 6ojiee AoporHM. 0,zmaKO npn bbicokockopocthhx coyAaperorax 
c nozuiojKKOH HacnniBi noponnca Kap6njxa icpeMHHa CBeraTca, AaB aa, takum 
o6pa30M, bo3mo3Khoctb Ha6jno^an> iihtho HanBDieHHa. Ilpn BHnnim emn i 
2^5 paajiHTOjix pa6crr (HanpHMep, peMOHTHBix) Taicaji Bmyaj nmmm aBJiaerca 
oneHB y^o6HOH. 

Cnoco 6 OTjnraaeTCH npocroroH, ,neineBH 3 HO.H, ero mo>kho HcnonB30- 
Barb ajib peMOirra pa3Jnrqnbix bbacjihh, HanpHMep, AeTajiefi aBTOMoSHJiea, b 
HaCTHOCTH aBTOMo6HJH)HbIX KOHAJUmOHepOB. 
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<DOPMYJIA H30BPETEHHH 

1 . Cnoco6 nojiynemia noicpbiTHH, BKmonaKinnra ycicopeHHe b cBepx- 
gByKOBOM conne hotokom npeABapmejibHO HarpeToro B03jayxa h HaHeceHHe Ha 

5 noBepxHOCTb nopoimcoBoro MaTepnana, coAepxcamero MexamraecKyio 

CMecb KepaMHHecKoro h MeraiuiEraecKoro noponncoB, OTjnrqaioiiijiHCB TeM, mo 
b KanecTBe MeTajuiiraecKoro noponnca Hcnojn> 3 yiOT CMecb noponncoB, no Kpan- 
Hefi Mepe, AByx MeraroiOB, oahh h 3 Koropbix nopomoK nmnca b KOJinnecTBe 20- 
60% ot o6m.ero Beca MenrannHHecKoro noponnca, npH 3 tom B03Ayx npenBapn- 

10 TejibHO HarpeBaior ao TeMnepaTypbi 400 — 700°C 

2. Cnoco6 no n.l, OTjnjnaioinHHca TeM, mo b KanecrBe noponnca 
japyroro Merajma Hcnojib3yiOT nopomoK ajnoMmma. 

3. Cnoco6 no n.l, OTJiHHaiOEnHfica TeM, mo b KanecrBe noponnca 
Apyroro MeTajuia ncnojib3yioT nopomoK Menu. 

is 4. Cnoco6 no n.l, OTJiHHaiOiUHHCH TeM, mo b BcanecrBe noponnca 

Apyroro MeTanjia Hcnojib3yK>T MexaHnnecKyio CMecb noponncoB MeAH h arno- 
MHHHH. 

5. Cnoco6 no n. 1 , OTJiKHaiomnHca TeM, mo Hcnojtb3yeTca KepaMnne- 

ckhh nopomoK c pa3MepoM nacnm 5-50 mkm. 

20 6 . Cnoco 6 no n.l, OTJEHnaronniHca tom, nro b KanecTBe KepaMnne- 

CKoro noponnca ncnojib 3 yioT okcha amoMHHHa. 

7 . Cnoco6 no n. 1 , OTjranaiomHHca TeM, mo b KanecrBe icepaMnne- 
CKoro noponnca Hcnojn»3yiOT Kap6nA KpewHHa. 

8. Cnoco6 no n.l, orjnraaionnfflca TeM, mo b Kanecrse KepaMErae- 

25 CKoro noponnca Hcnojib3yK)T MexammecKyio CMecb noponncoB OKCHAa amoMH- 

hhh h Kap6nna KpeMHnx. 
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(54) Title: COATING METHOD 
(54) Humhhc H3o6pereHHa: 

(57) Abstract: The method is intended for applying metallic or metal -ceramic coatings to a product surface, particularly during 
the manufacture and repair of pressurised articles and products which require increased corrosion resistance, heat resistance and 
other qualities. The method comprises preliminary heating of compressed air to a temperature of from 400 to 700°C, forming a 
high-velocity air flow in a supersonic nozzle, accelaroting by this flow and applying to a product surface a powder material 
which is a mechanical mixture of at least two metals, one of which is zinc powder in an amount of from 20 to 60 % of the metal 
powder total weight The presence of zinc in the powder material and heating of compressed air up to said temperature assure 
high-efficient production of coatings having low gas-permeability and high coating-to-substrate bond strength. (8 Claims). 



[ripoiioJDKeHHe Ha cnea- crpaHHue] 





WO 02/052064 A1 liillllllllllllllllM ' 



Ony&iHKOBaHa 

C omvemoM o MeotcdynapodnoM noucxe. 
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pH&irra: 2 1 aarycra 2003 

(15) HH<t>opMauHfl 06 HcnpamicHHH: 
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II 



npcAbutytuHfi HcnpaBJieHHH: 

Cm. BiojuiercHb PCT Jfe 30/2003 ot 24 hiojw 2003, Pa3 aen 

II 

B omnouienuu deyx 6 yKeetiHba Kodoe, tcodoe R3bucoe u dpyeux 
coxpaiyeHuu cm. «r 17 axe He hum k tcodaM u coxpauieHUfiM », nydau- 
KyeMbie e nanane Kc&cdoeo 0Hepedn030 ettnyctea Btojinemensi PCT. 



( 57 ) p«}>epsrn CnocoO npeAHa 3 HaneH ajis nojiy^eHH^ MeTaiuiFRecKHX nokpbiTHH Ha no- 
BepXHOCTH H 3 flejIHH, B MaCTHOCTH npH H 3 rOTOBJieHHH H peMOHTe H 3 ACJ 1 HH, Tpe- 
CyiOmMX repMeTHHHOCTH, nOBblineHHOH KOpp 03 HOHHOH CTQHKOCTH, XCapOCTOH- 
kocth h ApyrHx Kanecre. Cnoco 6 BKjnonaeT b ce 6 « rrpeABapHTejibHbiH HarpeB 
cxcaToro B 03 nyxa ao TeMnepaTypw 400 - 700°C, 4>opMHpoBaHHe b CBepx 3 Byico- 
BOM COIUie BbICOKOCKOpOCTHOrO B 03 AyiUH 0 r 0 nOTOKa, yCKOpeHHe 3 THM nOTOKOM 
h HaHeceHHe Ha noBepxHOCTb h 3 acjihb nopouiKOBoro MaTepHajia, npeACTaB- 
nxiomero co 6 oh MexaHHqecKyio CMecb KepaMHHecicoro MeTanjnniecKoro no- 
pouiKOB, npuneM b KanecTBe MeTanjiHMecKoro noponnea Hcnonb 3 yiOT CMecb no- 
poiincoB, no KpaihieH Mepe, A»yx MerajuiOB, oahh to Konropbix nopomox unHica 
b KOJiHnecTBe 20-60% ot o 6 mero Beca MeTajumnecKoro noponnea.' HanwMHe b 
nopouiKOBOM MaTepnane mnnea h narpeB cxearoro B 03 Ayxa ao yiea 3 aHHOH tcm- 
nepaTypbi oOecnenHBaioT nonyneHHe c bucokoh npoH 3 BOAHrejibHocTbio no- 
KpuTHH, oOnaAajomnx hh 3 koh ra 3 oripOHHnaeMOCTbio h bucokoh npo^HOCTbio 
cuenjieHHB c noAJioxoeoH. 8 n.(J). 




